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(§4) Mail sorting apparatus. 



CM 



(57) A mail sorting apparatus includes a video 
signal conversion section for photoelectrical I y 
converting and quantizing characters, codes, 
and the like on a mail item (10) into a video 
signal, a blank area detection section (61) for 
detecting a blank area where characters, codes, 
and the like are not described on the basis of 
the video signal output from the video signal 
conversion section, a printing area designation 
section (62) for designating a bar code printing 
area in the blank area detected by the blank 
area detection section (61), and a bar code 
printing section (80) for printing a bar code 
corresponding to an address of the mail item 
(10) on the printing area designated by the 
printing area designation section (62). Further, 
the printing area designation section (62) desig- 
nates the bar code printing area from a blank 
area obtained by excluding a window area de- 
tected by a window position detection section 
from the blank area detected by the blank area 
detection section (61). 
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Background of the Invention 

The present invention relates to a mail sorting ap- 
paratus and, more particularly, to an apparatus for 
reading an address on a mail item, converting the 
reading result into a bar code, printing the converted 
bar code on the mail item, and then sorting the mail 
item. 

In a conventional mail sorting apparatus, as 
shown in Fig. 8, an address 11 printed or handwritten 
on a mail item 1 0 is read by an optical character read- 
er, and the reading result of the address is converted 
into a bar code 1 3. The converted bar code 1 3 is print- 
ed on a predetermined bar code printing area 12. 
Thereafter, the printed code is optically read to sort 
the mail item to a corresponding sorting box. 

In the conventional sorting apparatus, since the 
bar code printing area 12 is predetermined, even 
when characters or codes such as an advertisement 
or a company's name, as indicated by reference nu- 
meral 14, are printed on this area, the bar code 13 is 
printed to overlap the company's name. As a result, 
the bar code cannot be optically read, and the mail 
item is undesirably rejected as a read error without 
being sorted. 

Furthermore, in the conventional sorting appara- 
tus, the bar code printing area is designated on the 
basis of a blank area where characters, codes, and 
the like are not printed, which area is determined ac- 
cording to a video signal obtained by photoelectric 
conversion and quantization of diffused light from the 
surface of a mail item. Therefore, when a blank area 
of a window portion of a mail item having a glossy sur- 
face and a window (e.g., a window envelope) of a 
transparent material, e.g., cellophane paper, or a 
blank area of a portion other than an address label of 
a vinyl envelope is designated as the bar code print- 
ing area, a bar code is printed on this area indepen- 
dently of the material. 

However, the bar code ink is not immediately 
dried on, e.g., the cellophane paper, and is blurred 
due to contact with a transport system of the mail item 
10. As a result, the bar code cannot be optically read, 
and the mail item is undesirably rejected as a read er- 
ror without being sorted. 

Summary of the Invention 

It is, therefore, an object of the present invention 
to provide a mail sorting apparatus, which inhibits 
printing of a bar code on an area, which may cause a 
read error. 

It is another object of the present invention to pro- 
vide a mail sorting apparatus, which can eliminate a 
sorting error by improving reading precision of a bar 
code. 

It is still another object of the present invention to 
provide a mail sorting apparatus, which can reliably 



sort even a window envelope and a transparent en- 
velope. 

In order to achieve the above objects, according 
to the present invention, there is provided a mail sort- 

5 ing apparatus comprising video signal conversion 
means for photoelectrically converting characters, 
codes, and the like on a mail item into a quantized vid- 
eo signal, blank area detection means for detecting a 
blank area where characters, codes, and the like are 

10 not described on the basis of the video signal output 
from the video signal conversion means, printing area 
designation means for designating a barcode printing 
area in the blank area detected by the blank area de- 
tection means, and barcode printing means for print- 

15 ing a bar code corresponding to an address of the 
mail item on the printing area designated by the print- 
ing area designation means. 

Brief Description of the Drawings 

20 

Fig. 1 is a block diagram showing an embodiment 
of a mail sorting apparatus according to the pres- 
ent invention; 

Fig. 2 is a block diagram showing an arrangement 
25 of an address position detection section shown in 
Fig- 1; 

Fig. 3 is a plan view showing an example of a mail 
item on which a bar code is printed; 
Fig. 4 is a block diagram showing another em- 
30 bodimentof a mail sorting apparatus according to 
the present invention; 

Fig. 5 is a plan view of a mail item for explaining 
the operation of Fig. 4; 

Fig. 6 is a blockdiagram showing still another em- 
35 bodiment of a mail sorting apparatus according to 

the present invention; 

Fig. 7 is a plan view of a mail item for explaining 
the operation of Fig. 6; and 
Fig. 8 is a plan view showing an example of a mail 
40 item on which a bar code is printed on a conven- 
tional bar code area. 

Description of the Preferred Embodiments 

45 The preferred embodiments of the present inven- 
tion will now be described with reference to the ac- 
companying drawings. 

Fig. 1 shows the arrangement of a mail sorting 
apparatus according to an embodiment of the present 

so invention. In Fig. 1, reference numeral 10 denotes a 
mail item such as an envelope; 20, a transport path 
for transporting the mail item 10 in the longitudinal di- 
rection thereof; 30 and 31, light sources, arranged 
along the transport path to be separated at a prede- 

55 termined interval, for respectively illuminating the 
transported mail item 10 at detection points P and R; 
40, a scanning section such as a CCD sensor for re- 
ceiving light emitted from the light source 30 and re- 
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fleeted by the mail item at the detection point P so as 
to read the mail item 10, which is fed in the subscan- 
ning direction, in the main scanning direction, and 
converting the received light into an electrical signal; 
50, an address position detection section for receiv- 5 
ing the signal output from the scanning section 40, 
and detecting an address position; 61, a blank area 
detection section for detecting a blankarea onthe ba- 
sis of a video signal from the scanning section 40; 62, 
a bar code printing area designation section for des- 10 
ignating a bar code printing area from the blank area 
detected by the blank area detection section 61; 70, 
a character recognition section for recognizing written 
characters on the basis of the signals from the scan- 
ning section 40 and the address position detection 15 
section 50; 80, a barcode printing section for printing, 
at a printing point Q, a bar code on the designated 
area of the address-detected mail item 10 on the ba- 
sis of the signals from the bar code printing area des- 
ignation section 62 and the character recognition 20 
section 70; 90, a bar code reading section for reading 
the bar code printed by the bar code printing section 
80 at the detection point R; and 91, a sorting control 
section for sorting the mail item 1 0 on the basis of the 
reading result of the bar code reading section 90. 25 

The operation of this apparatus will be described 
below. 

The mail item 10 is transported along the trans- 
port path 20 in its longitudinal direction (a direction of 
an arrow C). When the mail item 1 0 passes by the de- 30 
tection point P, the entire mail item is irradiated with 
light emitted from the light source 30, and light reflect- 
ed by the mail item is projected onto the scanning 
section 40. The scanning section 40 periodically 
scans the mail item 10, which is fed in the subscan- 35 
ning direction (the direction of the arrow C), in the 
main scanning direction, and outputs a video signal, 
which is obtained by photoelectric conversion and 
quantization of characters, codes, and the like on the 
mail item 1 0, to t he address position detection section 40 
50, the blank area detection section 61 , and the char- 
acter recognition section 70. The address position de- 
tection section 50 detects the position of an address 
printed or handwritten on the mail item 10, and sup- 
plies a signal indicating the address position to the 45 
character recognition section 70. 

Fig. 2 shows the details of the address position 
detection section 50 shown in Fig. 1. The address 
position detection section 50 comprises a pattern 
shift register 51 , a mask detecting means 52, an X-Y so 
position detector 53, a position determination circuit 
54, and a clock pulse generator 55. The pattern shift 
register 51 receives a video signal from the scanning 
section 40, which signal is obtained by scanning a 
designated address entry area 15 (Fig. 3) having a 55 
predetermined width on the mail item 1 0, and tempor- 
arily stores the video signal for one block obtained by 
feeding the mail item in the subscanning direction by 



a predetermined pitch, i.e., by a predetermined num- 
ber of times of subscanning feed operations. The 
mask detecting means 52 further divides the video 
signal for one block output from the pattern shift reg- 
ister 51, and detects a predetermined pattern consti- 
tuted by "black* 1 and "white" pixels from each divided 
block, thereby generating a mask signal MC indicat- 
ing the leading edge, trailing edge, and height of, e.g., 
a character. The X-Y position detector 53 has X- and 
Y-counters 53a and 53b for measuring X- and Y-co- 
ordinate positions as character entry position infor- 
mation. The X-counter 53a counts the number of 
times of main scanning operations in the longitudinal 
direction of the mail item 10, and the Y-counter 53b 
counts clock signals CL generated from the clock 
pulse generator 55, which signals are used for quan- 
tizing a photoelectrically converted video signal in 
each main scanning operation. The position informa- 
tion from the X- and Y-counters 53a and 53b is output 
to the position determination circuit 54 in response to 
a mask existing signal ME from the mask detecting 
means 52. The position determination circuit 54 de- 
termines a character entry range (coordinate infor- 
mation of two points) and a character size on the ba- 
sis of the mask signal MC from the mask detecting 
means 52 and the X-Y position signal from the X-Y 
position detector 53, and outputs them to the charac- 
ter recognition section 70. The clock pulse generator 
55 supplies the clock signals CL and start pulses SP 
to the scanning section 40 and the X-Y position de- 
tector 53. Note that further details of the address pos- 
ition detection section 50 are described in U.S.P No. 
4,034,341. 

The blank area detection section 61 detects an 
area where characters, codes, and the like are not 
printed, i.e., a blank area, from the video signal on the 
mail item 10. The barcode printing area designation 
section 62 designates a bar code printing area 16 
from the blank area detected by the blank area detec- 
tion section 61, as shown in Fig. 3. Like in the output 
from the address position detection section 50, the 
printing area 16 is defined by the coordinates of two 
points S, (x 1( Yi) and S 2 (x 2 , V2) when the lower left 
end of the mail Item 10 is assumed as an origin 0. 
These coordinates are output to the barcode printing 
section 80 as position information. The bar code 
printing section 80 prints a bar code 1 7 corresponding 
to the address read by the character recognition sec- 
tion 70 on the printing area 16. Note that a technique 
for detecting a blank area and representing the de- 
tected blank area as coordinate information can be 
easily realized by adopting the technique described in 
the above-mentioned U.S.P No. 4,034,341, i.e., by 
detecting an area other than a character/code string. 
In this case, a blank area may be directly detected, 
or an area of a character/code string may be detected 
first, and then, an area excluding the detected area 
may be determined as a blank area. 
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The character recognition section 70 performs 
character recognition of an address 11 on the basis 
of the video signal output from the scanning section 
40, and the address position information and charac- 
ter height information output from the address posi- s 
tion detection section 50, and converts the recogni- 
tion result into bar code information. The barcode in- 
formation is output to the bar code printing section 
80. 

Note that the character recognition technique is 10 
known to those who are skilled in the art, and a de- 
tailed description thereof will be omitted here. 

The bar code printing section 80 measures a tim- 
ing from when the maii item 10 reaches the printing 
point Q on the basis of printing position designation 15 
information output from the bar code printing area 
designation section 62, thereby printing the barcode 
17 corresponding to the bar code information output 
from the character recognition section 70 on the bar 
code printing area 16. 20 

When an ink-jet printer, for example, is utilized as 
a means for printing a bar code, a fine bar code can 
be printed. 

The mail item 10 printed with the bar code is fur- 
ther transported. When the mail item 10 passes by 25 
the detection point R, it is irradiated with light emitted 
from the light source 31, and light reflected by the 
mail item is projected onto the bar code reading sec- 
tion 90. The bar code reading section 90 photoelec- 
trically converts reflected light, and quantizes the 30 
converted signal to obtain a video signal, thereby de- 
tecting the barcode printing position, and reading the 
bar code. 

The reading result of the bar code is output to the 
sorting control section 91, and the mail item 10 is 35 
sorted into a corresponding sorting box. 

In this embodiment, the detection of the address 
entry position and the character recognition are per- 
formed using the output from the common scanning 
section 40. Alternatively, two scanning sections, i.e., 40 
a pre-scanning section and a main scanning section 
may be arranged. In this case, the pre-scanning sec- 
tion detects an address entry area, and then, charac- 
ter recognition is performed based on the address 
entry area determined based on coordinate informs- 45 
tion. Thus, high-precision character recognition proc- 
essing can be performed, and a character recognition 
error caused by noise can be prevented. 

Fig. 4 shows another embodiment of a mail sort- 
ing apparatus according to the present invention. In so 
this embodiment, window envelopes are sorted. In 
Fig. 4, a difference from the mail sorting apparatus 
shown in Fig. 1 is as follows. That is, a light source 1 32 
for illuminating a point O before a point P on a trans- 
port path 120, a first scanning section 141 for photo- 55 
electrically converting light emitted from the light 
source 132 and reflected by a mail item 110 by scan- 
ning, and a window position detection section 151 for 



receiving the output from the first scanning section 
141 are added. In addition, a bar code printing area 
designation section 162 determines a printing area 
on the basis of a position signal from the window pos- 
ition detection section 151 and information from a 
blank area detection section 161. Note that a second 
scanning section 142 corresponds to the scanning 
section 40 shown in Fig. 1. 

The operation of this embodiment will be descri- 
bed below. 

The mail item 110 is transported along the trans- 
port path 120 in a direction of an arrow C. When the 
mail item 1 1 0 passes by the detection point O, the en- 
tire mail item 110 is irradiated with light emitted from 
the light source 132, and light regularly reflected by 
the mail item is projected onto the first scanning sec- 
tion 141. Note that the first scanning section 141 is 
located at a position along the extended line of a re- 
flection angle 0 with respect to an incident angle 9 of 
light emitted from the light source 132, so that regu- 
larly reflected light from the light source 132 can be 
projected onto the first scanning section 141. 

The first scanning section 141 outputs a video 
signal obtained by photoelectric conversion and 
quantization of light regularly reflected by the surface 
and a glossy window portion having a high regular re- 
flectance of the mail item 110 to the window position 
detection section 151. The window position detection 
section 151 detects the position of a window 118 on 
the mail item 110 on the basis of reflected light ob- 
tained from the window portion, and supplies a signal 
indicating the window position to the bar code print- 
ing area designation section 162. An area indicating 
the position of the window 118 is defined by the co- 
ordinates of two points W! (x 1( y0 and W 2 (x 2 , y 2 ) to 
have the lower left end of the mail item 110 as an ori- 
gin 0. 

As a window position detection technique, for ex- 
ample, a technique described in Japanese Patent 
Laid-Open No. 53-62599 is used. In this technique, 
information of a window portion is obtained by utiliz- 
ing the difference between the reflectances of light on 
a window and an envelope surface. 

Then, the mail item 110 passing by the detection 
point O in Fig. 4 is transported further. When the mail 
item 110 passes by the detection point P, the entire 
mail item 110 is irradiated with light emitted from a 
light source 130, and light reflected by the mail item 
110 (diffused light) is projected onto the second scan- 
ning section 142. 

The second scanning section 142 outputs a video 
signal, which is obtained by photoelectric conversion 
and quantization of characters, codes, and the like on 
the mail item 110, to an address position detection 
section 150, the blank area detection section 161, 
and a character recognition section 170. 

The bar code printing area designation section 
1 62 detects an area other than the window 11 8 on the 
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mail item 110 and where characters, codes, and the 
like are not printed, i.e., a blank area on the basis of 
position information from the window position detec- 
tion section 151 and position information from the 
blank area detection section 161, thereby designat- 
ing a bar code printing area 116 at a proper position. 
The area 116 is defined by, e.g., the coordinates of 
two points Bt (x 3 , y 3 ) and B 2 (X4, y 4 ) in Fig. 5, and is 
output as position information to a bar code printing 
section 180. More specifically, the bar code printing 
area 116 is designated at an arbitrary position in a 
blank area excluding the window 118 on the mail item 
110, and a barcode 117 corresponding to an address 
is printed on this area. 

On the other hand, the arrangement for a vinyl 
envelope can be realized by replacing the window 
position detection section 151 shown in Fig. 4 with a 
label position detection section 252, as shown in Fig. 
6. 

In Fig. 6, the label position detection section 252 
defines the position of a label 21 9 by the two coordin- 
ate positions U (*5» ys) and L, (xe, y 6 ), as shown in Fig. 
7. A bar code printing area designation section 262 
detects a blank area within the label area 219 and 
where characters, codes, and the like are not printed 
or handwritten on the basis of the above-mentioned 
position information, and information supplied from a 
blank area detection section 261, thereby designat- 
ing a bar code printing area 216. The area 216 is de- 
fined by, e.g., the coordinates of two points B 3 (x 7 , y 7 ) 
and B 4 (xs, ye) in Fig. 7, and a bar code 217 is printed 
in this area. 

As a technique for detecting the label position on 
a vinyl envelope, a technique described in Japanese 
Patent Laid-Open No. 3-91884 is used. In this tech- 
nique, the difference between a high reflectance of an 
envelope portion and a low reflectance of a label por- 
tion is detected. 

As described above, according to the present in- 
vention, a blank area on a mail item is detected, and 
a bar code is printed on the detected area, thereby im- 
proving reading precision of a bar code. 

Furthermore, the position of a window or a label 
on a mail item is detected, and a blank area is detect- 
ed outside the window or inside the label, so that a 
bar code can be printed on the detected blank area. 
Therefore, since a bar code printed using this techni- 
que can be clearly read, a sorting apparatus can fur- 
ther improve reading precision of a bar code. 



Claims 

1. A mail sorting apparatus characterized by com- 
prising: 

video signal conversion means (40, 141, 
142, 241, 242) for photoelectrically converting 
and quantizing characters, codes, and the like on 



a maif item into a video signal; 

blank area detection means (61, 161, 261) 
for detecting a blank area where characters, 
codes, and the like are not described on the basis 
5 of the video signal output from said video signal 

conversion means; 

printing area designation means (62, 162, 
262) for designating a bar code printing area in 
the blank area detected by said blank area detec- 
10 tion means; and 

bar code printing means (80, 180, 280) for 
printing a bar code corresponding to an address 
of the mail item on the printing area designated 
by said printing area designation means. 

15 

2. An apparatus according to claim 1 , characterized 
by further comprising character recognition 
means (70, 170, 270) for recognizing the address 
described on the mail item on the basis of the vid- 

20 eo signal output from said video signal conver- 
sion means, and characterized in that said bar 
code printing means prints the bar code corre- 
sponding to the address recognized by said char- 
acter recognition means. 

25 

3. An apparatus according to claim 2, characterized 
by further comprising address position detection 
means (50, 150, 250) for detecting an address 
entry position on the basis of the video signal out- 

30 put from said video signal conversion means, and 
characterized in that said character recognition 
means performs a recognition operation within 
an address entry area specified by said address 
position detection means. 

35 

4. An apparatus according to claim 1 , characterized 
by further comprising bar code reading means 
(90, 190, 290) for reading the bar code from the 
mail item printed with the bar code, and a sorting 

40 control section (91 , 191, 291) for sorting the mail 
item on the basis of the bar code read by said bar 
code reading means. 

5. An apparatus according to claim 1 , characterized 
45 in that said printing area designation means out- 
puts the designated printing area on the mail item 
as X-Y coordinate information to said bar code 
printing means. 

so 6. An apparatus according to claim 1 , characterized 
by further comprising window detection video 
signal output means (141) for outputting a video 
signal obtained by photoelectrically converting 
and quantizing light incident at a predetermined 

55 angle on an entire surface of the mail item and re- 

flected by the entire surface of the mail item, and 
window position detection means (151) for de- 
tecting a position of a window (118), which is 
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formed of a glossy material having a high regular 
reflectance, and is formed on the mail item, on 
the basis of the video signal output from said win- 
dow detection video signal output means, and 
characterized in that said printing area designa- 5 
tion means designates the bar code printing area 
from a blank area obtained by excluding a window 
area detected by said window position detection 
means from the blank area detected by said blank 
area detection means. 10 

7. An apparatus according to claim 6, characterized 
in that the mail item is a window envelope on 
which an address is described within the window. 

15 

8. An apparatus according to claim 1 , characterized 
by further comprising label detection video signal 
output means (241) for outputting a video signal 
obtained by photoelectrical I y converting and 
quantizing light incident at a predetermined angle 20 
on an entire surface of the mail item and reflected 

by the entire surface of the mail item, and label 
position detection means (252) for detecting a 
label (219) on the mail item, which has a high reg- 
ular reflectance and is formed of a glossy mate- 25 
rial, on the basis of the video signal output from 
said label detection video signal output means, 
and characterized in that said printing area des- 
ignation means designates the bar code printing 
area in the blank area detected by said blank area 30 
detection means within a label area detected by 
said label position detection means. 

9. An apparatus according to claim 8, characterized 

in that the mail item is a transparent envelope on 35 
which an address is described on an adhered lab- 
el. 

10. A mail sorting apparatus characterized by com- 
prising: 40 

video signal conversion means (40, 141, 
142, 241, 242) for photoelectrically converting 
and quantizing characters, codes, and the like on 
a mail item into a video signal; 

address position detection means (50, 45 
150, 250) for detecting an address entry position 
on the basis of the video signal output from said 
video signal conversion means; 

character recognition means (70, 170, 
270) for recognizing the address described on so 
the mail item on the basis of the video signal in 
an area specified by said address position detec- 
tion means; 

blank area detection means (61 , 1 61 , 261 ) 
for detecting a blank area where characters, 55 
codes, and the like are not described on the basis 
of the video signal output from said video signal 
conversion means; 



printing area designation means (62, 162, 
262) for designating a bar code printing area in 
the blank area detected by said blank area detec- 
tion means; and 

bar code printing means (80, 180, 280) for 
printing a barcode corresponding to the address 
recognized by said character recognition means 
on the printing area designated by said printing 
area designation means. 

11. An apparatus according to claim 10, character- 
ized by further comprising window detection vid- 
eo signal output means (141) for outputting a vid- 
eo signal obtained by photoelectrically convert- 
ing and quantizing light incident at a predeter- 
mined angle on an entire surface of the mail item 
and reflected by the entire surface of the mail 
item, and window position detection means (151) 
for detecting a position of a window (118), which 
is formed of a glossy material having a high reg- 
ular reflectance, and is formed on the mail item, 
on the basis of the video signal output from said 
window detection video signal output means, and 
characterized in that said printing area designa- 
tion means designates the barcode printing area 
from a blank area obtained by excluding a window 
area detected by said window position detection 
means from the blank area detected by said blank 
area detection means. 

12. An apparatus according to claim 10, character- 
ized by further comprising label detection video 
signal output means (241) for outputting a video 
signal obtained by photoelectrically converting 
and quantizing light incident at a predetermined 
angle on an entire surface of the mail item and re- 
flected by the entire surface of the mail item, and 
label position detection means (252) for detecting 
a label (219) on the mail item, which has a high 
regular reflectance and is formed of a glossy ma- 
terial, on the basis of the video signal output from 
said label detection video signal output means, 
and characterized in that said printing area des- 
ignation means designates the bar code printing 
area in the blank area detected by said blank area 
detection means within a label area detected by 
said label position detection means. 
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